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With the development and the expansion of application area of fiber optic sensor, 
the stability and resistance of environmental interference have to meet more strict 
demands. Fabry-Perot Interferometric Optical Fiber Sensor is one of the quickest 
developing research fields of fiber optic sensors, owing to its attractive advantages of 
small size, high resolution, and strong ability to resist environmental interference, good 
stability, high sensibility, and so on. In this thesis, the purpose is to manufacture the 
sensing head of extrinsic fabry-perot interferometric optical fiber sensor using the laser 
welding technology. The specific research works completed in this thesis are as 
follows: 
(1) The first is expatiated the principle of fabry-perot cavity, and then draws the 
principle of extrinsic fabry-perot interferometric optical fiber sensor. This thesis 
focuses on the structure design of extrinsic fabry-perot interferometric optical fiber 
sensor. Having studied the loss of cavity and its influence, the requirements on the 
design of sensing head could be analyzed in the project. 
(2) The extrinsic fabry-perot interferometric optical fiber sensing head 
manufactured by the laser welding technology has better characteristics and better 
resistance to high temperature.  
(3) A detailed description of mechanism and characters of the laser welding is 
provides. The parameters of laser processes can be calculated according to the 
characteristics and dimension of fiber and capillary. A laser welding optical system and 
control system have been designed, which is used for making the sensing head. The 
fiber and capillary have been welded using the systems. The contrast experiments with 
different parameters of laser welding processes are taken for optimum process 
parameters.  
(4) After the analysis of the length of cavity, sensitivity and processing of face 















we manufacture and test the extrinsic fabry-perot interferometric optical fiber sensing 
head. The output signal of the sensor has been demodulated to draw the curve 
relational between the length variation of cavity and light intensity. 
In summary, we put forward the improvement and measures in manufacturing the 
extrinsic fabry-perot interferometric optical fiber, and the study direction.  
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1.1  引言 













提取出来，即可得到外界信号的信息。图 1.1 为光纤传感技术的原理示意图[1]。 
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